Abstract Despite the stated goals of the transplant community and the majority of organ allocation systems, persistent racial disparities in pediatric kidney transplantation exist throughout the world. These disparities are evident in both living and deceased donor kidney transplantation and are independent of any clinical differences between racial groups. The reasons for these persistent disparities are multifactorial, reflecting both patient and provider barriers to care. In this review, we examine the most current findings regarding disparities in pediatric kidney transplantation and consider interventions which may help reduce those disparities.
Introduction
Kidney transplantation is the optimal treatment for patients with kidney failure, resulting in improved duration and quality of life [1, 2] . However, despite the availability of living donor allografts and improvements in immunosuppression which allow broader histocompatibility, the supply of organs remains insufficient to meet demand [3] . Further, there exist pervasive racial and ethnic disparities in kidney transplantation in both the adult and pediatric setting [4] [5] [6] [7] . While much of the research examining this issue has been conducted in the USA, similar disparities have been identified in Australia [8] , Belgium [7] , Canada [9] , the Netherlands [7] , South Africa [10] , and the UK [11] , among others, indicating the global nature of this situation. Although it is important to note that some of these disparities may be the result of factors that are beyond the control of the medical system (e.g., co-morbidities and hereditary diseases that are associated with certain ethnic groups) [12, 13] , studies have repeatedly demonstrated that differences in medical factors alone are not sufficient to explain the disparities in transplantation in their entirety [8, 14] , Given the relatively low rates of pediatric kidney transplantation, collecting data on a sufficiently large population of recipients is technically difficult. As a result, the majority of studies have focused on the analysis of data from pre-existing databases. Although these databases are an invaluable tool for determining nationwide practice patterns, they may not record important clinical or socioeconomic characteristics and may be incomplete due to voluntary reporting standards. Studies designed to examine the underlying causes of racial and ethnic disparities in pediatric kidney transplantation or to evaluate pediatric-specific interventions are rare. Consequently, due to the relative lack of these pediatric studies, we must seek further insight from studies performed in the adult kidney transplant population. Even though it is important to be judicious in applying the results of any adult study to the pediatric population, many of the non-medical factors that affect the transplant evaluation process and procedure (e.g., economic, social, and cultural constraints of the patient's families) affect families as a whole and therefore can be informative for assessing similar disparities in the pediatric population.
In this article, we review some of the most current findings regarding disparities in pediatric and adult kidney transplantation as a means to identify specific economic, cultural, and psychosocial factors that contribute to these disparities. We then review the various interventions which have been designed to address some of these disparities. We purposefully composed this review with a broad focus in order to maximize the utility of this article to clinicians unfamiliar with this field.
Racial disparities in kidney transplantation
Adult data from the United States 2012 Scientific Registries of Transplant Recipients (SRTR) report demonstrated that although African American (AA) patients and other minority groups represent 62.1 % of the kidney transplant waiting list, minority patients received only 47.4 % of all kidneys transplanted [15] . Furthermore, AA patients were significantly less likely to receive a living donor kidney transplant (LDKT) than their white counterparts (17.2 % of all AA transplant recipients vs. 40.9 % of all white transplant recipients), with a commensurate decrease in allograft longevity. This is not an isolated problem for adult kidney transplant recipients. Cumulative data from 2009 to 2011 indicate that among U.S. pediatric kidney transplant recipients, white children received approximately 50.3 % of all transplants despite representing only 39.4 % of all wait-listed patients during that time [16] . 1 The disparities in living donation allografts are even more stark. AA children received only 9.5 % of all living donor allografts transplanted during that period, despite comprising 25.9 % of the transplant waiting list. 2 Furthermore, an analysis of the raw number of transplants performed in each ethnic group does not capture the true extent of the disparity. There is substantial evidence that racial and ethnic minority patients experience longer waiting times for transplantation, lower rates of preemptive transplantation, lower rates of living donor transplantation, and worse post-transplant outcomes than the majority population in many countries. For example, a review of the data in the North American Pediatric Renal Trials and Collaborative Studies (NAPRTCS) database demonstrated that 3-and 5-year graft survival was significantly lower in AA children than white children, which only compounds the effects of health disparities engendered during the allocation and transplant process [17] . Although the racial disparities in pediatric transplantation in the USA are particularly well documented, these disparities have been noted in other countries as well [8, 9] .
Disparities in initiating transplant evaluation
Pediatric patients with significant kidney disease are commonly managed by, or in conjunction with, pediatric nephrologists associated with an academic medical center. As a result, pediatric nephrologists frequently serve as the initial referring physician for transplantation. Therefore, disparities in access to nephrological care can have a significant effect on the transplant evaluation process. The implications of delays in initiation of care are twofold. First, if patients are referred to specialty care only when there are obvious signs of advanced kidney disease, they may not receive the preventive care necessary to optimize their native kidney function. As a result, these patients may require renal replacement therapy at a higher rate or at an earlier time during their disease course than those patients referred more promptly. Second, following the initiation of nephrological care there is generally a period of time during which a patient's clinical status is being assessed and optimized. If patients do not access nephrological care until they have had significant progression of their kidney disease, the need for this initial assessment may mean that evaluation for kidney transplantation will be deferred.
Assessing disparities in access to healthcare can be difficult because many patients excluded from care are concurrently excluded from the common mechanisms of healthcare research. Data from the 2003 National Survey of Children's Heath [18] suggest that patients of Latino and Asian or Pacific Islander descent had difficulty in accessing pediatric specialty care in general, but no data regarding access to pediatric nephrology services specifically were obtained. In 2005, Seikaly et al. [19] published an analysis of United States Renal Data System (USRDS) data which reported that non-white status and lack of insurance were associated with delayed initiation of dialysis in children, although the etiology of this difference could not be explored given the limitations of the USRDS data set. Similarly, a recent analysis by Grace et al. [8] demonstrated that aboriginal and minority children in Australia were significantly more likely to experience a late referral to nephrological care.
Difficulties in accessing appropriate nephrological care are not the only barriers that patients may face before a transplant evaluation is initiated. Because pediatric nephrologists are acutely aware of the limited supply of organs and transplant programs and are assessed based on the outcomes of patients they transplant, there are clear incentives not to initiate the transplant evaluation process for a patient who they do not perceive as "ready" for transplant. In some cases, a patient may be deemed not ready due to clinical instability or the presence of co-morbid conditions, while in other instances, readiness is questioned due to concerns regarding posttransplant social support or patient non-adherence. Although such decisions are entirely appropriate given the limited supply of transplant organs available, they may contribute to disparities in the transplantation process. For example, Furth and colleagues [20] demonstrated that nephrologists caring for pediatric patients were significantly less likely to recommend transplantation in hypothetical patients who demonstrated questionable adherence or frank non-adherence or whose parents had lower levels of education. It is important to remember that racial designations are not simply a description 1 Due to the relatively short wait times for pediatric kidney transplantation, many patients listed receive transplants before the year-end data are compiled. The racial and ethnic composition of patients on the transplant list is based on the composition of the list at the end of the year for each of the years reported. 2 See 1 above. of variations of appearance, but rather are frequently associated with significant differences in economic, educational, cultural, and social backgrounds. Therefore, although Furth and colleagues' study did not identify race as an independent factor in the decisions made by the responding pediatric nephrologists, deferring transplant evaluation based on parental education may have a disproportionate effect on minority populations.
Similarly, decisions based on a practitioner's perception of patient adherence may also contribute to disparities in renal transplantation. Non-adherence to treatment is prevalent within the pediatric end-stage renal disease (ESRD) population. However, it remains unclear if most physicians are aware of the extent to which non-adherence is encountered in their routine care. For example, in 2011, Chua and Warady [21] reported on a small retrospective cohort of pediatric patients receiving cyclic automated peritoneal dialysis who had their adherence rate monitored by a recording device within the automated cycler. These authors demonstrated that 45 % of the patients had been non-adherent to some element of their dialysis prescription during a 9-month cycle. A study by Zelikovsky et al. [22] examined a small cohort of 56 adolescents with ESRD who were listed for kidney transplant and found that 38.2 % of the patients missed >10 % of their weekly medication doses and 21.8 missed >20 % of their weekly doses. Despite this fact, only a small segment of this non-adherent population is labeled as such by physicians. Unfortunately, research suggests that physicians possess significant unconscious racial biases in their identification of non-adherence [23] . Prior research has demonstrated that physicians systemically perceive AA and patients with low socioeconomic status (SES) as being less likely to understand and adhere to medical treatment, independent of any history supportive of this fact [24] . A recent study by Sabin et al. [25] demonstrated that while pediatricians demonstrated less implicit race bias than physicians as a whole, there remained significant evidence of an implicit association between perceived patient adherence and race. The decision to refer a patient for transplantation is highly dependent on the opinion of the evaluating physician. Therefore, providers' perceptions, and any accompanying biases that may influence their perceptions, may contribute to disparities in referral for kidney transplantation.
Disparities in the evaluation process
A recent analysis by Patzer et al. [14] of pediatric data obtained from the USRDS for the years 2000-2008 showed that there was a measured, but non-significant difference in the time from diagnosis with ESRD to wait-listing for transplant between AA and white patients between 0 and 17 years of age (hazard ratio 0.94; 95 % confidence interval 0.87-1.02). A significant difference was identified for uninsured Hispanic patients, but this disparity diminished in patients who had any type of insurance. In contrast, the authors demonstrated significant differences for the time to referral for patients aged 18-20 for both AA and non-insured Hispanic patients as compared to white patients, despite adjusting for clinical, demographic, and socioeconomic factors (HR 0.84, 0.70, respectively). Although the authors did not identify the specific reason for disparities in the older age group, [14] they speculated that part of the reason for the disparity in the time required for these patients to be placed on the transplant waiting list may be due to poorer rates of adherence in these groups .
Although the USRDS contains information on the duration of time between being declared ESRD and the time a patient is either wait-listed for a deceased donor kidney transplant (DDKT) or undergoes LDKT, it does not contain specific data regarding the time that a patient's transplant evaluation was initiated. Therefore, studies based on this data lack the sensitivity to distinguish between those patients whose evaluation is delayed and those patients who face barriers which delay completion during the evaluation process itself. Studies performed at adult transplant centers have demonstrated that AA race is associated with a longer time to complete the transplant evaluation process [26] . A prospective study performed by Myaskovsky et al. [27] demonstrated that perceived discrimination within the healthcare system, deficiencies in transplant knowledge, religious objections to LDKT and lower patient income independently predicted a longer time to complete the transplant evaluation process and were sufficient to account for the racial disparities identified.
These studies demonstrate that even after the transplant evaluation process has been initiated, substantial barriers to the completion of the evaluation process exist. The evaluation process is complex, frequently requiring multiple clinic visits, laboratory studies, and radiologic tests. This process can provide significant hurdles for patients and families to overcome, particularly for families of lower SES [28] . Patients and families can face difficulties in obtaining the requisite time off work to complete evaluation, as well as financial burdens from having to travel to or stay near pediatric transplant centers.
Disparities in DDKT
Even after listing for DDKT has occurred, minority patients often experience an increased time to transplantation than their majority population counterparts [14] . Data from the Netherlands and Belgium demonstrate that the median time to first transplantation after initiation of dialysis in pediatric patients who received a DDKT was 26 months in immigrant children as opposed to 18 months in native children [7] . These disparities mirror findings in the adult literature [29] . Differences in waiting time have been largely attributed to differential distribution of HLA genotypes in populations of different racial and ethnic backgrounds. Although recent data suggest that on a per capita basis deceased organ donation rates from AAs and Hispanics are equivalent to or exceed those of whites, the rate is insufficient to match the needs of minority CKD patients [16] . Recent estimates of the prevalence of ESRD suggest that AAs are more than twice as likely than whites to develop ESRD during the course of their lifetime [30] . Consequently, AAs would have to donate at twice the rate of whites to supply a sufficient number of deceased donor kidneys if the HLA profile of each of these populations were completely distinct.
There are also clinical characteristics other than HLA matching that can extend the time that minority recipients spend on the waiting list. The recent study by Patzer et al. [14] found that when demographic and clinical factors, such as the underlying etiology of the patient's ESRD, blood type, hemoglobin levels, albumin levels, and peak panel reactive antibodies level were accounted for, racial disparities in the time elapsed between being placed on the waiting list and undergoing a DDKT were eliminated for patients aged 0-17 years. In contrast, a study by Samuels et al. [9] demonstrated that aboriginal children in Canada were 38 % less likely to receive a DDKT than their white counterparts with comparable dialysis time, despite controlling for differences in age, sex, SES, cause of renal failure, and distance from the nearest transplant center. This study, however, did not account for differences in HLA profiles between the recipient and donor populations. These findings suggest that our understanding of the factors which can contribute to delays in transplantation, even after listing for a decreased donor kidney has occurred, remains incomplete and that further investigation to identify the characteristics which place a given individual at risk for these disparities is necessary.
Disparities in LDKT
Compared to DDKT, LDKT has been shown to result in superior graft longevity and subsequently improved mortality [31] . In the USA, both adult and pediatric AA and Hispanic patients undergo LDKT at lower rates than their white counterparts [14, 16, 32] . A recent analysis of SRTR data from 1995-2007 performed by Hall et al. [33] demonstrated that adult AA patients had a 35 % decreased likelihood of receiving a LDKT at centers with the lowest degree of racial disparity and a 76 % decreased likelihood of receiving a LDKT at the centers with the highest degree of racial disparity. Disparities in LDKT have actually increased in the pediatric setting in the USA since the implementation of the "Share-35" protocol in 2005. This protocol is designed to preferentially allocate kidneys from deceased donors under the age of 35 years to pediatric recipients. While this has been very efficacious in reducing waiting times and racial disparities in DDKT, it has increased racial disparities in LDKT [34] . Since its implementation, 31.8 % of all transplants in white recipients have been the result of living donation, as compared to 14.4 % for Hispanic and 10.7 % for AA patients [34] . Similar disparities in LDKT between majority and minority populations have been demonstrated worldwide. Between 2007 and 2011 in Belgium and the Netherlands, 59 % of native children received LDKT, as opposed to 24 % of immigrant children [7] . In Australia, among those patients who did not receive preemptive transplantation, 38 % of white children received LDKT, in comparison to only 23 % of indigenous children [8] . Unfortunately, there have been very few studies in the pediatric population to identify the underlying cause of these disparities beyond population level analysis.
Numerous potential etiologies of this disparity have been proposed, including clinical, demographic, cultural and medical knowledge-related factors [32, 35] . Although clinical factors, such as increased rates of blood group incompatibility within minority populations may play a role, studies in the AA community suggest that these factors are insufficient to explain these disparities [36] . A retrospective review performed by Lunsford et al. [36] of all potential living donors evaluated at the Medical University of South Carolina between 2000 and 2004 showed no significant racial differences in the rate of non-donation due to donor health. Gore et al. [32] reviewed United Network of Organ Sharing (UNOS) data for all adult transplants performed in the USA from 2004 to 2006 and demonstrated that patients with a high school education or less were 38 % less likely to undergo LDKT than their more educated counterparts. These authors also found that patients in the lowest quartile of income were 22 % less likely to receive a LDKT than those in the highest quartile [32] . Finally, cultural factors, such as perceived discrimination in medical care or a religious objection to LDKT, and transplant knowledge have also been shown to predict a decreased likelihood of LDKT [37] [38] . Specifically, those who report experiencing discrimination in the healthcare system, those who perceive religious objections to LDKT, and/or those with less knowledge about kidney transplantation and the advantages of LDKT are significantly less likely to undergo LDKT.
Disparities in preemptive renal transplantation
Numerous studies have demonstrated that preemptive kidney transplantation is associated with increased allograft survival, reduced morbidity and mortality, and increased quality of life in the pediatric population when compared to transplantation after the initiation of dialysis [39, 40] . Unfortunately, significant racial disparities in the rate of preemptive renal transplantation exist. The recent study by Patzer et al. [5] examined the rates of preemptive kidney transplantation among U.S. pediatric patients designated as having ESRD. After excluding patients for whom demographic data was incomplete, these authors determined that from 2000 to 2009, 13.9 % of all pediatric kidney transplantations performed were preemptive. Their results demonstrated that AA patients were 47 % less likely than white patients to be listed for preemptive DDKT, while there was no significant difference in listing between Hispanic and white patients. Of note, however, these differences were no longer significant when the models were adjusted for differences in the etiology of ESRD. In contrast, significant differences persisted in the likelihood of receiving a living donor preemptive transplantation, with AA patients being 76 % and Hispanic patients being 52 % less likely than white patients to receive a living donor allograft, even after controlling for primary diagnosis. Similar disparities can be found worldwide. Data from the UK Renal Registry's 15th Annual report in 2011 [11] demonstrated that minority pediatric patients were significantly less likely to receive preemptive renal transplantation, with black children receiving preemptive transplantation in 12.1 % of all cases as opposed to 33.6 % of white children between 1997-2011. Between 1990 and 2011 in Australia, no indigenous children underwent preemptive transplantation, as opposed to 19 % of white children. [8] Preemptive transplantation requires that the patients enter into nephrological care promptly to allow completion of the transplant evaluation before other forms of renal replacement therapy are required. Therefore, any disparities in access may be reflected in lower rates of preemptive transplantation. Extending the amount of time necessary to complete the transplant evaluation decreases the likelihood that transplantation can occur before the initiation of dialysis is required. Thus, racial disparities in the time necessary to complete the transplant evaluation will be reflected in the rate of preemptive transplantation as well. In the USA, the majority of preemptive renal transplants performed between 2000 and 2009 were LDKT (66.9 vs. 33.1 % for DDKT); therefore, the known racial disparities in LDKT also influence the rate of preemptive transplantation in minority populations [5] . Given the known advantages in morbidity and mortality from preemptive transplantation, the combined effect of these factors result in significant disparity in health outcomes for minority pediatric patients.
Disparities in transplant outcomes and post-transplant care
Research suggests that racial disparities in renal transplantation extend beyond the evaluation and transplantation period. There are clear disparities in post-transplant outcomes as well [7, 10, 17, 41] . A 2007 analysis of the more than 6,287 pediatric patients who had been registered in the NAPRTCS database demonstrated that 5-year graft survival rates were significantly lower for AA children than for white children (65.6 vs. 83.1 %, respectively) [17] . This increased risk for graft failure persisted in AA children despite correction for demographic and clinical factors, including age, etiology of ESRD, and HLA matching. Data from a single center in South Africa examining pediatric kidney transplant outcomes between 1985 and 2005 demonstrated that black children had a median allograft survival rate of 4.22 years, as compared to 6.29 years for their white counterparts [10] . Disparities in the rates of acute rejection in the post-transplant setting have been described in the Netherlands and Belgium [7] . In addition to being at increased risk for poor graft outcomes, other studies have demonstrated that AA pediatric patients are at increased risk of other health disparities in the post-transplant setting, including increased rates of hypertension [42] .
It is likely that several factors contribute to these observed disparities in outcomes. Although all patients are assessed for matching of the major HLA antigens, it is possible that due to differences in the distribution of minor antigen genotypes, minority recipients of DDKT face greater antigen exposure. Studies in adults have demonstrated that lower SES and lower educational achievement are associated with worse outcomes in the post-transplant setting [43] . This is not unexpected, as many minority transplant patients continue to face the same socioeconomic barriers that impeded access to optimal healthcare in the pre-transplant setting. Racial differences in medication adherence in the post-transplant setting are frequently proposed as another contributing factor to disparities in transplant outcome, particularly in the pediatric setting. It is well documented that as children enter adolescence, the risk for medication and treatment non-adherence increases [44] . A recent meta-analysis performed by Dew et al. [45] demonstrated that the non-adherence rates of pediatric solid organ transplant recipients in terms of testing and visits to the clinic were as high as 12.9 events per 100 patient-years. However, race was explicitly not an independent predictive factor of non-adherence, although other socioeconomic markers, such as reliance on public insurance or non-intact families, were. Because minority patients are often more likely to be socioeconomically disadvantaged, they may be at greater risk for non-adherence than the population as a whole.
Interventions to address disparities in kidney transplantation
The preceding sections of this review describe numerous racial and ethnic disparities associated with kidney transplantation, as well as some of the means by which these disparities occur. In this section we examine various interventional approaches which have been used to address these disparities
Disparities in transplant evaluation
Although there is ongoing research to identify modifiable patient characteristics that can contribute to delays in completing the transplant evaluation process [27, 38] , few interventions have been developed. One suggested approach has been to streamline the evaluation process. However, although there has been some benefit demonstrated by streamlining the evaluation process in adult populations [46] , no similar studies have as yet been performed with pediatric patients.
Disparities in receipt of DDKT Individual practitioners are limited in their ability to affect disparities in the time necessary to receive a DDKT once listing has occurred. The distribution of allograft organs for patients awaiting a DDKT is controlled by the regional and national organ allocation systems. Therefore, alterations in these allocation systems are the primary means of addressing these disparities. HLA-B matching criteria were removed from the allocation system in the USA in 2003, as HLA-B mismatches were felt to have only a minor effect on the subsequent viability of the allograft [47] . When HLA-B was removed as a matching criteria, racial differences in HLA genotype distribution became less apparent, thereby decreasing the likelihood that a given recipient would require a kidney obtained from a donor of the same racial or ethnic background. Another intervention which has succeeded in reducing racial disparities in pediatric DDKT in the USA is the "Share-35" program. Since instituting this program, disparities in the time elapsed from listing until DDKT have been markedly reduced for minority pediatric patients in the USA [34] . In 2010, the Eurotransplant Kidney Allocation System was changed to give an increased allocation score to patients aged ≤16 years, as well as to preferentially distribute organs from deceased donors under the age of 16 years to this pediatric population [48] . However, it remains unclear if this policy change will offer similar benefits for minority pediatric patients within the Eurotransplant system.
Disparities in receipt of LDKT
System level changes can also be used to address disparities in LDKT. Live kidney donation may be especially difficult for individuals who are the primary caregivers or income earners in their households, which may restrict availability for donation. A number of countries have instituted programs to compensate living donors for non-medical expenses incurred during the organ donation process [49] , but limited data exist regarding the impact of these programs. A recent study examining the impact of changes in organ transplant law in Israel which provide compensation for lost wages, transportation costs, increased insurance costs, and increased social support demonstrated a significant increase in living kidney donation. However, it must be noted that this law also places significant restrictions on patients receiving kidney transplants performed abroad [50] .
In some cases, a pediatric patient's parents may not be an eligible or feasible donor, and it may be difficult for those parents to seek out other potential living donors. Many adult patients have reported difficulty discussing LDKT with family members and other potential donors [51] . This hesitation serves to artificially curtail the donor pool, reducing the likelihood that a potential living donor will be identified. As a result, there have been significant efforts made to identify interventions to ease these conversations. One example of such an intervention is the Talking About Live Kidney Donation (TALK) study [52] . Participants were randomized to receive either (1) routine education regarding LDKT, (2) an educational booklet and video encouraging the patients to talk with their families and providers, or (3) the video and booklet combined with a protocol-directed social work visit. Assessment at the 6-month follow-up indicated superior results for the social work intervention, followed by the video and booklet alone, with routine care being the least effective approach. Subsequent evaluation indicated that patients and families perceived the social work intervention as a positive and helpful experience [53] . Other studies have demonstrated the utility of education as a means to reduce the time to complete transplant evaluation and improve LDKT rates [54, 55] . A recent study by Gordon et al. [56] demonstrated that an educational intervention specifically tailored to address Hispanic cultural concerns was particularly efficacious for that population, which suggests that tailoring educational initiatives to address the specific concerns of a given population may be an effective strategy. Providers should strive to be alert to cultural concerns in their patients and their patient's families in order to gain the opportunity to tailor the clinical experience and transplant education process to alleviate those concerns. Although longer term follow-ups and larger scale studies are required to determine if such interventions increase the rates of LDKT, these types of intervention may serve as models for similar interventions for pediatric patients and their families.
Disparities in post-transplant adherence
Once transplant has occurred, interventions to improve adherence to treatment recommendations have the potential to both decrease racial disparities in kidney transplantation and improve transplantation outcomes in all racial and ethnic groups [20, 57] . There is extensive research, both recent and ongoing, with the aim to provide electronic reminders for adolescents to take their medications or engage in other aspects of medical care for a variety of chronic pediatric conditions [58] [59] [60] . Although these studies have demonstrated varying degrees of efficacy, adolescent patients have been generally positive about the interventions [61, 62] . Increased parental monitoring of medication administration has also been demonstrated to improve the adherence of adolescents with a variety of health conditions [63, 64] . While transition to self-care remains an important goal for adolescent patients, such transitions can be deferred until a pattern of adherence is established. Medication adherence has been shown to be inversely related to dosing frequency and, as a result, longacting medications should be used whenever adherence is a concern [65] . While initial studies investigating the pharmacokinetics of delayed release tacrolimus formulations were recently performed in pediatric patients, no efficacy trials have as yet been conducted [66] . Dislike for characteristics of the medications themselves, such as pill size or taste, has been associated with poor adherence in children and adolescents, particularly among AA patients [67] . The non-adherence of patients to a particular medication should be investigated.
Conclusions
Significant racial and ethnic disparities in access to kidney transplantation continue to exist for pediatric patients worldwide. Research examining these disparities has been performed in only a relatively low number of countries; however, the widespread nature of these findings suggest that similar disparities likely exist in other countries where such research has not occurred. These disparities arise from a wide array of factors, including the clinical conditions of these patients, the practices of pediatric nephrologists, social, cultural, and economic barriers to LDKT, and the allocation systems for deceased donor kidneys. Although research in adult populations can be beneficial, additional research into the specific barriers faced by pediatric patients and their families is required. While some of these issues require intervention on a regional or national level, others can be influenced by the actions of individual practitioners and healthcare programs. This information will allow us to develop tailored interventions to reduce disparities in pediatric kidney transplantation in the future.
Key points
1. Significant racial disparities in the rates of both DDKT and LDKT continue to exist. 2. These disparities are influenced by a variety of systemlevel, provider-level, economic, cultural, and psychosocial factors.
3. Disparities persist despite adjustments for clinical differences in patients' presentation.
A variety of provider and program-level interventions
have the potential to reduce these disparities.
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